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General Aptitude Test Battery (GATB), first published in 1947, has
been included in a contlnuing program of research to validate the
tests ‘against success in many different occupatlons. The GATB

consists of 12 tests which measure nine aptitudes: General Learning
ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger

Dexterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the general working population,

and a standard deviation of 20. Occupational norms are established in ,
terms of minimum qualifying scores for each of the significant ' o
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which aid in
predicting the performance of the job duties of the experimental
sample. .The GATB norms described are appropriate only for jobs with
content similar to that shown in the job description presented in

this report. A descn.pt:.on of the validation sample is J.ncluded.
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FOREWORD

The United States Training and Buployment Service General Apiitude
Test Battery (GATB) was Zirst published in 1947. Since that time the

GATB has been included in & continuing program of research to validate
the tests against success in many different occupations. .Because of its
extensive research base the GATB has come to be recognized as the best
validated multiple aptitude test battery in existence for use in vocational
guidance. '

The GATB consista of 12 teats which measure 9 aptitudes' General I.earning
Ability, Verbal-Aptitude, Numerical Aptitude, Spatial Aptitude, Form
Perception, Clerical Perception, Motor coordination, Finger Dexterity, end
Manual Dexterity. ¥he aptitude scores are standard scores with 100 as the
average for the general ‘working population, with a standard deviation of 20.

Occupational norms are eatablished in terms of minimum qualifying scores
for each of the significant aptitude measures which, in combination, predict
_Jjob performance. For any given occupation, cutting scores are set only for
those aptitudes which contribute to the prediction of performance of the job
duties of the experimental sample. It is important to recognize that another
Job might have the same job title but the job content might not be similar. The
 GATB norms described in this report are appropriate for use only for jobs with
content similar to that shown in the Job description included in this report‘ '
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DEVELOPMENT OF USTES AH‘I'I'UDE TEST BA‘H'ERY
| _ for
‘Engineer (water trans.) 197.130-014
| 5446 |
This report describes research undertaken for the purpose of developing |

General Aptitude Test Battery (GATB) norms for the occupation of Enginee:r
‘(water trams.) 197.130-0lk. The following norms were established: '

GATB Aptg.thdes o . Minimm Acceptable '
- " GATB Scores
G - Geners) Learning Ability %
- Q ‘-.Clei'i.call féi-ception | 100
. F = Finger De:‘d:ez"if,yl’- E | 85

* RESEARCH SUMMARY

ample:

A1
':.l

64 male students at the Calhoun MEBA Training School in Baltimore,
All members of the sample were non-minority group individuals.

Criterion:

A mltiple hurdle consisting of average grade-point averages and
ratings on performance at sea.

Design:

Concurrent (all students tested after completion of six months
of academ:c training and one year at sea).

Minimum aptitude requirements were determined on the hasis of a course
analysis and statistical analyses of aptitude mean scores, standard
deviations, correlations with the criteria, and selective efficiencies.

Concurrent Validity:

Phi Coefficlent = .35 (B/2{.005)




Effectiveness of Norms

Only 73$ of the nontest-selected students in the sample used for this
study were good students; if the students had been test-selected with

the above norms, 83% would have been good students. 27% of the nontest-
selected students used for this study were poor students; if the
students had been test-selected with the above norms, only 17% would

have been poor students. The effectiveness of the norms is shown
graphically in Table 1: ' ' ’

" TABLE 1
Effectiveness of Norms - -

Without Tests Vith Tests

Good Students | | 3% | 83%
Poor Students v , 2T 7%

SAMPLE DESCRIPTION -
Size: N' 64

Educational Status:

Students who had completed 18 months of a two year Marine Engineer
curriculum.

' Educational Institu‘cion-

| Students were enrolled in the Mer:l.ne Engineere ‘Benefit Association
Apprenticeship program at Calhoun Training School > Baltimore, Maryland

l_\pprenticeship Program Selection Requirements:

Education: High school graduation.
- Age: 1T - 29

Previous Experience: None




Tests: None used.

Other: The final decision on acceptance is made by the MiBA selection
.committee. ' T : '

Principal Activities:

The .j.o'b du_ties of the occupation for which the students were being
trained are shown in the Fact Skeet in the appemdix, B

_ Minimum Experienmce:

" A1l students in the sample had been enroiled in the curr:l‘culu.m”for
18 months. ‘ . : -

TABIE 2
' Means, Standard Deviations (SD) , Ranges, and Pearson Product-Moment Corre~

‘lations with the Criteria (total grade-point average) r and (sea ratings)
r] for Age and Educa_t!_.on. o v » o o :

Mean 'SD' .. Range r | n

Aee (years)l : ‘ . 21.6 107 ] 19"27 » 0071" -.cgh
Education (years) Wy L7 14-16 .095 .213

' EXPERTMENTAL TEST BATTERY

All 12 tests of the GATB, B-100Z, were administered during the period of
August 1968 to QBotober 1968, - ' o o '

CRITERION

The criterion measures obtained were (1) grade point average (GPA) for
first six months of classroom training, (2) ratings of performance during
one year at sea, (3) grade point average for last six months of classroom
training and (4) score obtained on Coast Guard certification examination.
The final date of criterion collection was Aprii 1969. A fifth criterion
measure was derived by averaging the two sets of grade~point averages. The
correlations between each of these critzria are shown below:

Sea 2nd Cert. Average
Pert, GPA Exem, GPA
1st GPA 193 Lo4 165 80
Sea Ratings -— .361 146 267
2nd GPA -_ -— «321 842
Certification exam. - — -— 135
6
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A multiple-hurdle criterion consisting of average GPA and sea ratinge vas
 selected as the final criterion. The form used to record the academic and
- sea performance record of all students is showvn in the appendix.

Criterion Distribution: Average G'PA Sea Performance
Actusl Range: 125141 116-366
© Mean: - 235.6 . 2a8.T
Standard Deviation- 47.9 o - 58.4

Criterion Dichotomy: The criterion was dichotomized into high and low
. groups by placing 2T% of the sample in the low group
to correspond with the percentage of students con-
sidered unsatisfactory or marginal. Students in

" the high criterion group were deeignated as  "good
studente- and those in the low group as "poor stu-
dents". The criterion critical score of 191 on the
GPA - criterion fails 1T% of the students. The criterion
critical score of 150 on the see performance criterion
fails 1% of the. atudente.

APTI'I'UDES CONSIDERED FOR IRGLUSION IR THE DORMS v
Aptitudee were considered for tryout in the norms on ‘the basis of a qualitative
analysis of the job and course summaries and a statistical analysis of test
and criterion data. Tables 3, _h and 5 shorw the reeul 8 of the qualitative
and atatistical analyses., v
TABLE III | - - | :

Based on the course analysie, the following ’ap'ritudea appear to be important

. for eucceseful completion of the curriculum.

Aptitude ‘ Rationale

G - General learning Ability Ability to understand, learn, and apply
technical procedures to a variety of situ-
ations involving the repair and maintenance
of complex-mechanical equipment,

Necessary to complete two year
apprenticeship training and pass coast guard
examination.

N - Numerical Aptitude Ability to perform mathematical computations
vhile attending apprenticeship school;
ability to apply mathematical theory and
computations to practical situations such as
determining pump G.P.M., electric loads,

. 0il and water consumption, etc.

04




S - Spatial Aptitude : S Studies_ drawings and specifications; -
: : ability to repair mechanical equipment
in accordance with detailed equipment,

dravings and/or electrical schematics,

K - Motor Coordination Ability to respond quickly and accurately
' : when emergency repairs are being made to
ship equipment, o

_ _ TABLE Iv ,
. Means, Standard .beviaticns (sp), Rax:géa, and Pearson 'Prodﬁct-ucment Correlations

with the Criteria of Average GFA (r) and sea performance (ry) for the Aptitudes
for the GATB . R - o - | .

~ Aptitude

| Mean SD  Ramge r 1
G - Generel Learning Ability  113.0 11.9 89-138 .581%% -,045 -
V - Verbal Aptitude ' lok.b 11.5 8-137 . .hW66%* .001
N - Rumerical Aptitude 11k 1.2 92-137 .466** 083
S - Spatial Aptitude - 11k.5 19.9 81-163 .251% -.134
‘P - Form Perception - 118.6. 14.3 80-151 .h1ywx 017
Q - Clerical Perception . 114.0 12.2 B0-1k2 .36 134 -
K - Motor Coordination 1.2 17.7 49-148 .133 152
'F - Finger Dexterity 1.4 17.1 66-1k1 +.389% 191
M - Manual Dexterity 12h.5 '19.9 36-166 -.135  .okT
o e . **Ri;‘;nj,f-l_‘éant at ‘_the  .01. level
o Sullnry of Qualitative and‘Quant:it:at:%lve Data
. Type of Evidence - o B '
G V N 5 P Q K F .|
Course Analysis Data
Important X X X X
Irrelevant
Relatively High Mean X X X
Relatively Low Standard Dev. X ‘X X X
Significant Correlation

with Criterion 1 X X X X x x X

Significant Correlation
with Criterion 2

Aptitudes to be Considered '
for Trial Norms G V KR s P q F
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DERIVATION AND VALIDITY OF NORMS

F:lnal norms irefe derived on the basis of e canpefison of the degree to which

tria.l norms consiating ¢f various ccnbinations of Aptitudes G, v, N,

S, P,Qand F

at trial cutting scores » Were able to differentiate between the 73$ of the

' sample considered good students a.nd the 27% of the sanple considered poor

studenta .

'.l‘rial cutting scores at five-point iutemls epproximtely one

ste.nderd devie.tion below the mean are tried because thia will elimimte ebout

1/ 3 of the sanple with three-aptitude norms. For two-aptitude trial noms R

minimm cutting scores of siightly more tha.n one standa.rd devia.tion below the

mean will eliminete about 1/ 3 of the sample; for four-aptitude triel noms ’

cuttins scores of slightly less then one atenderd deviation below the mean

_will eliminate about 1/3 of the sanple.

!!:e Phi COefficient vas used as a

‘ be.sis for conpo.ring trial norms The optimm diffeutiation for the occupstion

of Ehgineer (water trons ) 197 130-01h wvas provided by norms of G-95, Q-lOO and

F-85. !I.‘he validity or theae noms ie shown in Table 6 a.nd is indioated by a

Phi Coefficient of -3 (statisticmy significant at the .005 lefvel).

PABLE VI

Concurrent Validity of Test Norms, G-95, Q-100 and F-85

Nonqualifying Qualifying Total
Test Scores Test Scores
Good Students 7 ho 47
Poor Students. 9 8 17
Total 16 48 6k

Phi Coefficient (P) = .35
Significance

Chi Square (ﬁ) = 7.7
Level = P/2 < .005

9\
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’ DE‘I‘MATION OF OCGJPATIOIAL AP.'I.'ITUDE PA’.I.'I'M

The data for this study did not meet the requirenents for 1ncorpo~*at1ng
the occupation studied :l.nto any of the 36 OAPs included in Section II of
the lh.nual for the Genern.‘l. Aﬂ tuie test Batte;z !l.'he dsta for this sa.nple will .

: be conaidered ’or rnture groupings of occu:paticm 1n the developuent of new

occupatioml a.ptitude patterns.




First Ouarter

.Date:

Second Ouarter .

Date:

Third Quarter
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Date:
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APPENDIX
CALHOUN M,E.B.A, ENGINEERING SCHOOL

ACADENIC RECORD

Phase 1

Name ; ’ ' Group
: C ) - Phase TIX
PHASE I
SUBJECT GRADE  CLASS HOURS  QUALITY POINT  DAYS ABSENT
. . ACCUMULATIVE AVERAGE . . .
.CLASS STANDING * ' » NUMBER OF STUDENTS IN CLASS:

- .~ ACCUMULATIVE AVERAGE o
CLASS STANDING: ) NUMBER OF STUDENTS IN CLASS

_ ACCUMULATIVE AVERAGE
"~ CL.ASS STANDING: NUMBER OF STUDENTS IN CLASS




= 0=

ACCUMULATIVE AVERAGE
CLASS STANDING NUMBER OF STUDENTS IN CLASS

PHASE II

COURSE Ist Otr,  2nd Otr. 3rd Ntr, 4th Qtr, Av,

Math & Phugics

[ Auxiliary Machinexry

Iaoilers

Electricity

SEfe:;l 5 . Tirg Fiohting

Phase II consists of one vear working aboard merchant vessels 40 hours

a week., The students complete four quarters of correspondence courses
graded by tre school, It is estimated that each quarter represents about
65 hours of work., All unacceptable "sea courses" are returned for
correction. The Grading System is as follows: V.G, = Very Good;

G = Good; F = Faiv; and P = Poor,

PHASE III
SUBJECT GRADE CLASS HOURS QUALITY POINT DAYS ABSENT
3
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3 ACCUMULATIVE AVERAGE:
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ACCUMULATIVE AVERAGE:
CLASS STANDING NUMBER OF STUDEMTS IN CLASS:
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&
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e

The Grading System for Phases I & III is as follows: A = 90 to 100;
Q 3=2080to89; C=170to 79; D = 60 to 69; F = Below 60 (Failure) 12
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The Accumulated Average is computed by multiplying the class hours by the
grade (A= 4, B =3, C =2, D =1), adding these results and dividing by

the total class hours except in certain non-preparatory subjects which are
counted half weight. These subjects are: Machine Shop, Welding, Engineering
Drawing, Boat Handling, Safety & Fire Fight,, Machinery Repair, Ship's iedicine,
and Labor Relations. Classroom instruction periods are of 50 minutes each,

13
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FACT SHEET

Job Title: Engineer (water trans.) 197.130-01%
(also in construction, fishing and petroleum and natural
gas production industries)

Job_Susmary:

"Maintains and repairs engineering plant aboard company ships to insure that

operat;on i efficient and conforms to government operating and safety
ré;;.;tiom.

Work Performed:

Supervises, coordinates and partic;ipates in activities pertaining to the
operation and meintenance of propulsion engines, boilers, deck machinery,
refrigerators, air conditioners, sanitation systems, electrical systems,

and electronic systems, etc.

Inspects engines and other mechanical equipment; repairs or replaces defective
parts; starting, regulating and running all such equipment.

Starts engines to prépel ship and regulates engines and power fra.nsmission to
control speed of ship.

Stande engine room watch during specified periods, observing that required

water levels are maintained in boilers, condensors, and evaporatars, load on
generators is within acceptable limits, and oil and greagse cups are kept full.
Maintains an engineering log book while on duty by obgerving and recording & swumary
of the functioning of the ships plsnt such as fuel cons\mpﬁion, temperature
changes in equipment, .malfunction Of equipment and any other occurrences which
affect the plant.

Maintains an engineering bell book while on duty by recording orders as they are
received from the bridge pertaining to changes in speed and direction of the ship;
commmicates with bridge in reference to spggd q;pabilitieq of_ plant._
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Effectiveness of Norms:

Only 73% of the nontest-selected stuﬁents used for this study were good
students; if the students had been test-selected with the S-4i6 norms,
83% would have been good students. Twenty seven percent of the nontest-
selected students used for this study were poor students; if the students
had dDeen test-selected with the S-ili6 norms, only 174 would have been noor

students.

Applicability of Slili6 Norms:

The aptitude test battery is applicable to jobs which include a majority

of the job duties described above,

15
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